Analysis of the acid and alkaline dissociation of earthworm hemoglobin, Lumbricus terrestris, by front-face fluorescence spectroscopy.
The steady-state fluorescence properties of the multisubunit hemoglobin isolated from the earthworm, Lumbricus terrestris, were studied by front-face fluorometry. Acid and alkaline dissociation of this high-molecular-weight hemoglobin were examined over the pH range 3.7-12.5 using different liganded states (oxy, CO, met). The relative intensity of the emission maximum at 320 nm (exc. 280 nm) is ligand-dependent increasing as follows: oxy less than deoxy less than CO less than met at pH 7.0. The intensity of the emission maximum of oxyhemoglobin at the alkaline acid end point, pH 10.5 (333 nm), is significantly greater than that observed at the acid end point, pH 4.18 (320 nm), suggesting different subunit dissociation. The spectra of oxyhemoglobin at pH 4.18 and the spectrum of carbonmonoxy hemoglobin at pH 7.0 in the presence of 1 M magnesium chloride were almost identical, indicating similar subunit dissociation. Difference spectrum (pH 9.0-7.2) of fluorescence emission (exc. 305) resulted in a maximum at 341 nm, indicative of tyrosinate formation. This suggests that tyrosine(s) may also be located at the subunit interface(s) of this hemoglobin. These studies indicate that several aromatic amino acid residues are associated with the critical sites of subunit interactions within this molecule. Analysis of the fluorescence spectra also suggests that the formation of different subunit species resulting from acid and alkaline dissociation cannot be ruled out.